Nicotinic versus muscarinic binding sites in cat and rabbit carotid bodies.
It has been suggested that acetylcholine (ACh) might play an important role in carotid body chemoreception. However, a unified explanation of the actions of ACh in this organ has been lacking, due in part to the opposite pharmacological effects of this agent on carotid sinus nerve discharge in different animal species, most notably the cat, where ACh is excitatory, versus the rabbit, where it is inhibitory. In the present study, we utilized receptor binding techniques to compare the nicotinic and muscarinic receptor populations in the carotid bodies of these two species. Our results with the nicotinic ligand 125I-alpha-bungarotoxin and the muscarinic ligand 3H-quinuclidinyl benzilate suggest that nicotinic receptors predominate in the cat by a ratio of 2:1, while in the rabbit, a 12:1 ratio favors muscarinic receptors. Our data suggest that the relative numbers of muscarinic and nicotinic receptors in the carotid bodies of these two species determine the excitatory or inhibitory actions of exogenously administered ACh in this chemoreceptor organ.